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INTRODUCTION

Appalachian Technical Services, Inc. was contracted by Red River Coal
Company, Inc to conduct ongoing semi-annual (spring and fall) aquatic monitoring at six
sites within the Guest River drainage in Wise County, Virginia. This report represents
the spring 2012 aquatic biological assessments of six sample sites. The permit
boundary and sample site locations are shown on the attached topographical map in

Figure 1.

Il. METHODS

General locations of all sample sites were selected by a Virginia DMLR biologist.
However, the exact site locations may have been relocated by ATS senior biologists
due to site conditions (i.e. low flow, lack of riffle habitat, etc.) and accessibility. Aquatic
sampling site BRFK-1 was located on Roaring Fork approximately 50 m upstream of the
confluence with Stidham Fork (37.0128; 82.72918). Aquatic sampling site BRFK-2 was
located on Roaring Fork approximately 400 m upstream of sample site BFRK-3
(37.00595; 82.72583). Aquatic sampling site BRFK-3 was located on Roaring Fork
approximately 50 m upstream of the confluence to Pine Branch (37.00037; 82.72239).
Aquatic sampling site BRFK-4 was located southeast of the permit on Roaring Fork
approximately 450 m downstream of a series of sediment ponds (39.98554; 82.72417).
Aquatic sampling site BCPT-1 was southeast of the permit and located on Canepatch
Creek approximately 100 m downstream of the confluence to Sargent Hollow
(36.97016; 82.70624). Aquatic sampling site BPR-1 was located to the east of the
permit boundary in the upper headwaters of the Powell River approximately 50 m
upstream of Red River Coal Company’s haulroad (37.01271; 82.69608).

Data collections for the aquatic biological assessment consisting of habitat data,
macroinvertebrates and physiochemical water quality data were collected on 14 March
2012 by ATS Biological Technicians Brian Bledsoe, Joseph Day and James Breeding.
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A. Habitat Assessments

Rapid Bioassessment Protocol (RBP) high gradient data sheets were used to
assess the habitat for each stream. The RBP sheets score each site’s habitat based on
10 criteria with 1 - 20 possible points each (for a max total of 200). Based on the 2008
Methods for Assessing Biological Integrity of Surface Waters in Kentucky, Revision 3
(KDOW 2008), stream habitat in the central Appalachians Ecoregion is considered not
supporting its designated use if the total score is less than or equal to 116 total points.
Habitat must score 117 — 159 to achieve a partially supporting criterion. To qualify as
fully supporting habitat, it must score at least 160 total points. Copies of the stream

habitat data sheets are attached in Appendix A.

B. Aquatic Macroinvertebrates
Macroinvertebrates were collected using the single habitat approach as
described in sections 7.1.1 and 7.3.1 of the Rapid Bioassessment Protocols for Use in
Streams and Wadeable Rivers: Periphyton, Benthic Macroinvertebrates and Fish,

Second Edition (Barbour et al. 1999).

Macroinvertebrates were collected by agitating a riffle area of 0.25 meters in front
of a standard size (500 ®m mesh) kicknet. This process was repeated eight times to
achieve 2 square meters of sample area. Upon collection, samples from each site were

placed in individual containers of 95% ethyl alcohol, labeled, and returned to the lab.

Subsampling procedures followed methods within Appalachian Technical
Services, Inc.’s Virginia Department of Environmental Quality approved Quality
Assurance Project Plan for Biological Monitoring, 2010 and resulted in the identification
of approximately 110 (x10%) individuals. All macroinvertebrates were identified by a
North American Benthological Society certified taxonomist to family level with the

exception of Chironomidae and Oligochaeta.

Macroinvertebrate metrics were calculated based on the methods included in A

Stream Condition Index for Virginia Non-Coastal Streams (Tetra Tech, Inc. 2003). ATS



biologists used the Ecological Data Application System (EDAS) to statistically rarify the
samples to 110 organisms and calculate VSCI scores. The VSCI is used to compare
streams to reference conditions to evaluate a streams current health. A stream must
score a 61 or above to qualify as acceptable water quality. In order to calculate the
VSCI the following metrics were calculated from the family level aquatic
macroinvertebrate data: Taxa richness; Ephemeroptera, Plecoptera, Trichoptera (EPT)
Index; Percent Ephemeroptera; Percent Plecoptera + Trichoptera (less
Hydropsychidae); Percent Scrapers; Percent Chironomidae; Percent of top two
dominant families; and Family Biotic Index (FBI). Tables with the macroinvertebrate

data are attached in Appendix B.

C. Physiochemical Water Data
Prior to any field data collections, all handheld meters were calibrated. Four
water quality parameters (specific conductance, dissolved oxygen, pH, and
temperature) were analyzed using a handheld meter (YSI Pro Plus). Upon return to the
lab all meters received a post-calibration check to ensure validity of all measurements

recorded.

1. RESULTS
A. Habitat Assessments

The stream habitat at BRFK-1 scored 133 of 200 (Appendix A), indicating the
habitat is partially supporting aquatic life. The stream was approximately 18 feet wide
and characterized mostly by a series of riffles and runs (Figures 2 and 3). Flow
occupied >75% of the stream channel. Embeddedness was suboptimal with
approximately 25 to 50% of the substrate particles surrounded by fine sediment. The
water was clear and there was slight siltation within the streambed. The stream banks
were moderately stable but the left bank had a narrow riparian zone. The substrate was
mostly gravel and cobble.

The stream habitat at BRFK-2 scored 126 of 200 (Appendix A), indicating the
habitat is partially supporting aquatic life. The stream was approximately 18 feet wide



and characterized mostly by a series of riffles and runs (Figures 4 and 5). Flow
occupied >75% of the stream channel. Embeddedness was suboptimal with 25 to 50%
of the substrate particles surrounded by fine sediment. The coloration of the water was
clear and there was evidence of slight siltation within the streambed. The stream banks
were moderately stable but the right bank had a narrow riparian zone. The substrate

was mostly gravel and cobble.

The stream habitat at BRFK-3 scored 130 of 200 (Appendix A), indicating the
habitat is partially supporting aquatic life. The stream was approximately 20 feet wide
and characterized mostly by a series of riffles and runs (Figures 6 and 7). Flow
occupied >75% of the stream channel. Embeddedness was suboptimal with 25 to 50%
of the substrate particles surrounded by fine sediment. The coloration of the water was
clear and there was evidence of slight to moderate siltation within the streambed. The
left stream bank vegetative protection and riparian width were suboptimal to optimal
while the right was marginal to suboptimal. The substrate was mostly gravel and
cobble.

The stream habitat at BRFK-4 scored 119 of 200 (Appendix A), indicating the
habitat is partially supporting aquatic life. The stream was approximately 20 feet wide
and characterized mostly by a series of riffles and runs (Figures 8 and 9). Flow
occupied >75% of the stream channel. Embeddedness was suboptimal with
approximately 25 to 50% of the substrate particles surrounded by fine sediment. The
coloration of the water was clear and there was evidence of moderate sedimentation
within the streambed. Both stream banks had suboptimal vegetation and good riparian

zones. The substrate was mostly gravel and cobble.

The stream habitat at BCPT-1 scored 123 of 200 (Appendix A), indicating the
habitat is partially supporting aquatic life. The stream was approximately 10 feet wide
and was series of riffles, runs and pools (Figures 10 and 11). Flow occupied >75% of
the stream channel. Embeddedness was suboptimal with 25 to 50% of the substrate

particles surrounded by fine sediment. The coloration of the water was clear and there



was evidence of moderate sedimentation within the streambed. The stream banks were
moderately unstable and the right bank had a narrow riparian area. The substrate was

mostly gravel and cobble.

The stream habitat at BPR-1 scored 129 of 200 (Appendix A), indicating the
habitat is partially supporting aquatic life. The stream was approximately 5 feet wide
and characterized mostly by a series of runs and riffles (Figures 12 and 13). Flow
occupied >75% of the stream channel. Embeddedness was suboptimal with
approximately 25 to 50% of the substrate particles surrounded by fine sediment. The
coloration of the water was clear and there was evidence of slight siltation within the
streambed. The stream banks were unstable but with good riparian areas. The
substrate was mostly gravel.

B. Macroinvertebrates
Sample site BPR-1 had the highest Taxa Richness (Tables 1 and 2). Sample
site BRFK-3 had the lowest Taxa Richness (Tables 1 and 2). Sample site BPR-1 had
the lowest FBI score (3.35), indicating excellent water quality with organic pollution
unlikely (Table 2). FBI scores for the six sample sites indicated fairly poor (5.77) to
excellent (3.35) water quality (Table 2). VSCI scores for the six aquatic sample sites
ranged from a low of 28.71 (BRFK-3) to a high of 66.66 (BPR-1) (Table 2).

C. Physiochemical Water Data
All handheld meters passed post-calibration tests. Specific conductances for the
six sites ranged from 807 uS (BCPT-1) to 1182 uS (BRFK-2) (Table 3). The pH values
ranged from 7.97 (BRFK-1) to 8.37 (BRFK-4) (Table 3).

IV.  CONCLUSION

Based on RBP habitat data, all six sample sites appear to be somewhat
impaired. Habitat assessments revealed that the habitat was marginal to suboptimal at
all six sample sites. Only sample site BPR1 had a VSCI score above the unimpaired

threshold of 61. The other five sample sites had low percent Ephemeroptera, low



percent scrapers, and high percent two dominants. These low parameter indices may
have contributed to the sample sites receiving poor VSCI scores. All water parameters
recorded with a handheld meter were within normal limits with an exception of elevated

specific conductances at all six sample sites.



Figure 2. BRFK-1 upstream view

Figure 3: BRFK-1 downstream view



Figure 5: BRFK-2 downstream view






Figure 8: BRFK-4 upstream view

Figure 9: BRFK-4 downstream view



Figure 11: BCPT-1 downstream view



Figure 13: BPR-1 downstream view
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Benthic Macroinvertebrate Field Data Sheet (fronf)
Land Use

Stallan ID; 11990\ -BRFK | Ecoreglon:
Fleld Team: DEB,BWR,SDD . Survey Reason:

Stream Namo:

Reo ﬂ% Feurld Location:

50m E]ﬁ,! QNS mem% Finish Time: ¢

Adjocenty YO vai\ (oad {rocks

Start Time: 14;

F"

18
49

Date:

NY/CvAEY

Stream Physicochemical

Latitude;

37.012)%

Longltude:;

22.T29(%_

Insfrument ID numiber:
Temparature:
Dissolved Oxygen:

YsT- PRO
: ]

I, mgll

H'
Conductlvlly. 7 uSicm

Did instrument pass all post-calibration checks? ¥/ N

If NO - which parameter(s) falled and action

Benthic Macroinvertebrate Collection

Methodused {circleons) SfnglaHablED _(Rifle) Mulll Habltat  (Logs, planis, elc)
Riffle Quallty (circla ona) Good @ Foor None
Habltats sampled (clrcle ong) Kl Snags Banks Vegelation Area Sempled  (sq.mJ):
#Jabs 2m?Z
Weather Observations
Gurrent Wealher (clrale ane) Glaar RainfSnovs Fogay
Recent precipitation (clrcle ane) Clear & Rain Slorms Other .
Stream flow (eirele omo) Low Wormal Above Normal Flood
INSTREAM WATERSHED LOCAL wm:nsxmo FEAT UREES.
FEATURES: redominan \ nd Use
Stream Widh 1 8 ft
Range of Depth ().2-1-Oft @Surface Mining 8 Construction ® rorest
Average Velocily /s @ Deep Mining 8 Commercial 0 Pasture/Grazing
Discharge cfs  00il Wells 8 Industrial & Silvicullure
Est. Reach Length @ Land Disposal 0 Row Crops 8 Urban Runoff#Storm Sewers
Hydraulic Structures: Streamn Flow: Stream Type:
8 Dams 6 Bridge Abutmenis 0 Dry OPooled 0 Low @Normal @ Perennial 0 Tnlermittent
0 lsland & Walerlalls BHigh 8 Very Rapid or Torrential 0 Ephemeral 0 Seep
8 Other i
Riparian Vegelation: Dom. TreefShrub Taxa  Canopy Cover: Channel Alterations:
Redadendren O Fully Shaded (75-100%) 0 Dredging

Daominate Type:

@ Trces @Shrubs Rirch
2] Orasses @Herbaceous mqpi.:
Number of strata _ 3

Subsirate OEsL, OP.. e

.Partinlly Shaded (50-75%)
0 Partially Exposed (25-50%)

BFully Exposed (0-25%)

Riffle._ 30 %

Run_7D %

0 Channelization
(6Full 8Parlial)

Paol__() %_

Opilmal
1. Eplfaunal
Substrate/Available  favorablo for epifauna
Cover colonlzallon and fish cover;

mix of snags, submerged
lags, undercut lianks, cobble
or othor stablo habilat and at
slago ta allow full colonfzation

polential (Le. foysfsnags that
are not new falland not
franlsent).r
20 19 18 17 16
Optimal
Gravel, cobble, and
houlder parlicles ara 0-
25% surrounded by fine
sediment, Layering of
cohble provides
diversily of niche space,
20 19 18 17 16
Optimal
CoverAll four
veloctiy/depth reglmes
present (slow-teep,
slow-shallow, fast-tleep,
fast-shallow). Slow Is
<0.3 mfs, teepls 0.5
20 119 48 17 16

SCORE
2. Embeddedness

SGORE
3. Veloclty/Depth
Regime

SCORE

Suboptimal

Grealer then 70% of subslrale  40-70% mis of slable habilak;

wall sufted for full
colonfzation potential;
adequake habllatfor
malilzivanes of populations;
presence of add jtfonal
subsfrate In the form of new

fall, but natyet prepared for
colinzation (may rale at Righ
end of scals).

15 14 dD12 1

Suboptimal
Gravel, cobble, and
boulder parlicles are 25-
50% surrounded by fine
sadiment.

145 @ 13 12 1
Suboptimal

Only 3 of the 4 regimes

present (if fast-shallows

Is missing, score [ower

than If missing other

regjirnes).

i5 14 13 1z 1

HighGradient Hahitat Data Sheet

Marglnal
20-40% mix of sfable
hablat; habifat
avallability less than
desirable; shustrate
frequently disturbed
or remnoved.

i60 9 8 7 6
Marginal

Gravel, cobble, and

houlder particles are 50-

75% surrounded by fine

sediment,

i0 9 8 7 6
Marginal

Only 2 of (ha 4 habitat

reglmes present (if fast-

shallaw or slov-shallove

are missing, scora low).

@9

Poor
Less than 20% stable
habltat, lacl of habitat is
obvious; subslirala
unstable or lacking.

5 4 3 2 1
FPoor

Gravel, cobble, and

boulder parlilces ara

more thatn 75%

surrounded by fine

sediment.

§ 4 8 2 1
Poor

Dominated by 1
veolcilyldeplh reglne
{usually slov-deep)

5 4 3 2 1



189, 01- BRFK |

‘4. Sediment Optimal Suboplimal Marginal Poor
Deposition Liltle or no enlargement  Some new increase In Moderate deposition of  Heavy deposits of fine

of Islands or point bars  bar formation, mosily new gravel, sand or fine  materlal, Increased bar
sediment onold and development; more thari

and less than 5% (<20% from gravel, sand or ]
for l;ow-gradient fine sediment, 5-30% (20- new bars; 30-50% (50- 50% (80% far low-
gradient) of the bottom

streams) of the bottom  50% for low-gradlent) of  80% for lov-gradient) of
affecled by sediment the bottom affecied; changing frequently;
deposi(ion. slight deposition In pools almost absent,
SCORE poals.
20 19 18 17 16 15 14 dd 12 1 10 9 8 7 & 5 4 3 2 1
mis.,
Optimal Suboptimal Marginal Poor
5, Channel Flow Walter reaches base of Watar fills *75% of the Water (ills 25-75% of the  Very little water in
Status both lower banks, and avallable channel; or avallable channel, channel and mostly
minlmal amount of 25% of channel andlor riffle subsirates  presentas slanding
channel substrata (s subs(rale [s exposed. are mostly exposcil. pools.
exposed.
SCORE 20 19 18 17 16 @14 13 12 11 0 9 8 7 6 5 4 3 2 1
6, Channel Alteration Optimal Suboptimal Marginal Poor
Channclizatlon or Soma channelization Channelization may he  Banks shored with
dredging absent or present, usually In arcas  exfenslve; embankments gablon or cement over
minlmal; slream with of bridge abulements; or shoring structures 80% of the stream reach
normal patfer. evidence of past presenton both banks;  channefized ancl
and 40 - 80% of stream  dlsrupted. Insfream

channelizalion, Le.,
dreclging, (greater than  reach channelized and ~ hablat greally allered or

past 20 yr) may be disrupted. removed enlirely,
present, but recent
channelizalion is not

. present.
SGORE 20 12 18 17 16 15 D13 12 1 109 8 7 6 5 4 3 2 {
7. Frequency of Riffles Oplimal Subeplimal Marginal y Poor
(or hends) Occurrence of riffles Occurrence of rifiles Occaslonal riffle or Generally all flat water
relatively frequent ratfo  infrequenl; dislance bend! bollom contaurs  orshallow riffles; poor
habltat; distance blw.

of distance b, riffled bive riffles divided by pravide saome habital;
riffles dividied by the

divided by widthofthe  thewlidth of the sfream  distance biw. 1ifiles
divided by the width of  widih of the siream is a

slream <7:1 *generally 5 Is btw. 7 {015.
to 7): variefy of hahitats the stream is hiw, 15 to  ratfon of =25%.

if key. In streams where 25..
riffles are continuous,
placement of boulders
orother large, natural
obstruction Is Imiportant,
SCORE 20 19 18 17 16 15 14 542 11 0 9 B 7 6 543 21
8. Bank Stabllity ~ Optimal Suboptimal Marginal Poor
(score each bank) Banks slable; evidence  Moderalely stahle; Moderately unsfable, 30- Unslable; many eroded
of erosion or hank infrequent, small areas  €0% of bank in reach areas "raw" areas
failure ahsentor of eroslon mostly has areas of eroslon;
minimal; liltle potential  healed over. 5-30% of high eroslen potential
for fulure problems. < banl in reach has areas  during floods.
5% of bank affecled. of eroslon,
SCORERB 10 9 s @ 6 5 4 3 2 1 0
SCORELB 10 9 8 7T ® 5 4 3 210
9. Vegetative Optimal Suboptimal Marginal Foor
Protection (score each More than 90% of the 70-90% of streany banle  50-70% of the stream Less than 50% of the
hanlg) stream banl surfaces surfaces covered by bank surfaces covered  slream bank surfaces
agnd Immediate riparfan  palive vegelation, but by vegetation; covered by vegetallon;
zone covered by native  one class of plants Is disruption obvious; disruption of sfream
not well-represenlad; palches of bare soll or hank vegetatlon s very
high; vegetation has

vegelatlon, including

frees, understory disruplion evident but clasely cropped
shrubs, or non-woody not affecting full plant vegelalion common; been removed to Scm
macrophyles; vegetativa growthpofentialto any  less then one-half of the  or less [n average
disruption through great extenljinore than  polential plant stuibble  slubble helght,
grazing or mowing one-half of the polentlal  helght remaining.

minimal or not evident; plant slubble helght

almost all planis remalning.
allowed to grow
naturally.
SCORE RE 10 9 @y 6 5 4 3 2 1 0
SCORE IB10 9 ﬁéﬁ i 4 3 21 0
10. Riparian Optimal Subeptimal Marglnal Poor
Vegetative Zone Width Width of riparlan zone Widdth of riparian zone Width of riparlan zone Width If riparlan zona
(score each hank) 518 m; human aclivities 12018 m; human actlvites 612 m; human activileid <6 m; Hille or no
(I.e, parking lofs, have Impacied zone have Impacled zone a riparlan vegetalion due
roadbaeds, clear-culs, only mlnimally. great deal. to human activitles,

lawns, or craps) have

not impacted zone.
SCORERB 10 () 8 7 6
SCORELB 10 9 8 7

-
= o=

SCORE

-]

4 3
1 3

(=]
“t ot



Benthic Macroinvertebrate Field Data Sheet (front)
Land Use

Ecoregion:

Stallon 1D; 1199.01-BRFIK2.
Flald Team: JEB, BWR,I0D.  SurveyReason: _Bio. mt:m\-\vcrr'lﬂ% Start Time:  {3=46~ [3:20
Stream Name:  Rasevqo, Foe'y Location: %Mﬁﬂ Finish Time: 13 :50
J
Date: _:if['-l_/l‘_a- Latitude: 7,00 9 Longlude: &J .,-'73-5 &3“&/
Stream Physicochemical
Instrument ID number: Jsx - PRO pH: ‘
Temperature: 0 Ga Conduclivily: uSfom

u&g g/l

Dissolved Oxygen:

Did instrument pass all post-calibration checks? Y /N

If NO - which parameter(s) failed and action

Benthic Macroinvertebrate Gollection

[ulti Habliat

Rifle)

(Legs, planls, alc)

Method used (circle onc)
RIffle Quality (circla one) Good dk Poor None
Habitats sampled (circle one) ] Banks Vegelation Area Sampled  (sq.m.);
# Jabs 22
Weather Observations
GurrentWeather  (clrclo ono) o= Rain/Snow  Foagy
Recent precipitation  (clrcle ong) Clear Shgwers) Rain Storms Other
Stream flow (clrcle ong) Low .-x‘@ Above Normal Flood
o LOCAL WATERSHED FEATUREES;
o Predominant Surrounding Lend Use;
Stream Width ft
Range of Depth 6-2 - 1. N @surface Mining 6 Construction @rorest
Average Velocily /s  @®Deep Mining B Conuercial 6 Pasture/Grazing
Discharge cfs 0 Oil Wells 8 Industrial @ Silvicullure
Est. Reach Length 8 Land Disposal 0 Row Crops @ Urban Runoff/Storm Sewers
Hydraulic Structures: Steeam Flow: Stream Type:
8 Dams 0 Bridge Abutments 8 Dry 0Pooled 6 Low @Normal @ Perennial 0 Intermitlent
0 Island © Waterfalls BHigh B Very Rapid or Torrential B Ephemeral 0 Seep
6 Olher L
Riparian Vegelalion: Dom. Tree/Shrub Taxa  Canopy Cover: Channel Alterations;
Dominate Type: R)p \'g O Fully Shaded (73-100%) 0 Dredging
@Trces  Shrubs O Partinlly Shaded (50-75%) 0 Channelization
(OFull 8Parlial)

@ Grosses 0 Herbneeous

© Partially Exposed (25-50%)
@Fully Ex poged (0-25%)

Number of strata_3|
Substrate OEst, OP.C. AN Run_J8~ % Paol_ O %
o HighGradient Habltat Data Sheet
Poor

Optimal
1. Eplfaunal Grealer then 70% of subslrale
Substrate/Avallable  favorable for epifauna
Cowver colonizalion and fish cover;

mix of snays, submergred
logs, Undereul banks, eoblsle
or olher sfable habitat and at
slage to allove full colonfzation

polential {i.e. legalanags thal
ara not new fall and not
tranlsant).r
20 4o 18 17 10
Optimal
Gravel, cobble, and
houlder particles ara 0-
25% surroundad by fine
sedlment. Layering of
cohble provides
diversily of niche space.
20 19 18 1r 16
Oplimal
CoverAll four
velocity/depth raglmes
present (slow-deep,
slov-shallow, fast-deep,
fast-shallow). Slow s
<0.3 mls, deep s =0.5
20 19 18 17 16

SCORE
2. Embeddedness

SCORE
3. Veloclty/Depth
Regime

SCORE

Suboptimal
40-70% mls of slable habltal;
well suited for full
colonlfzation potentlal;
adequate haliltal for
malitenanes of populalions;
presence of addjtional
substrate In the form of new

fall, but not yat prapared for
colinzation (may rale at high
end of scale).

150D 13 12 1
Suboptimal

Gravel, cobhle, and

boulder parlicles are 25-

50% surrounded by fine

sadiment,

15 (M 13 12 11

Suboptimal
Only 3 of the 4 regimes
present (if fast-shallow
is missfng, score lowar
than If missing other
regimes).

15 14 13 12 N

Marginal
20-40% mix of stable
habltat; habitat
avallability less than
deslrable; shustrate

frequenlly disturbed

or removad,

10 9 8 7 ©
Marglnal

Gravel, cobble, and
boulder particles are £0-
75% surrounded by fine
sediment,

i0 8 8 7 6
Marginal

Only 2 of tha 4 habitat

regimes present (if fast-

shallow or slov-shallov

are missing, score low),

@sa?ﬁ

Lass than 20% stable
habitat, lacl of habitat is
obvlous; substrale
unstable or lacking.

5 4 3 2 1
Poor

Gravel, cobhle, and

boulder parlilces are

more thatn 75%

surrounded by fine

sediment,

5§ 4 3 2 1
Poor
Dominated by 1
vesolcily/depth regime
{usually slow-teep).
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‘4, Sediment
Deposition

SCORE

5, Channel Flow
Status

SCORE
6. Channel Alferation

SCORE
7. Frequency of Riffles
(or bends)

SCORE

8. Banlc Stability
(score each bank)

SCORE RB

SCORE LB
9. Vegetative
Protection (score each
bank)

SCORE RRB

SCORE LB
10. Riparian
Vegetative Zone Wiclth
(score each bank)

SCORE RB
SCORELB

Oplimal
Liltle or no enlargement
of Islands or point bars
and less than 5% (<20%
for [;ow-gradient
streams) of the bottom
affected by sediment
teposition.

20 49 18 17 16
mfs.
Optimal

Waler reaches base of
both lower banks, and
minimal amount of
channel substrato s
exposed.
20 19 18 17 16

Opllmal
Channelization or
dredging nbsent or
minlmal; slream with
normal patler,

20 19 18 17 16
Optimal
Occurrence of riffles
relatively frequent rallo
of distance blw. riffled
divided by width of the
slream <7:1 *generally 5
to 7): variety of habltats
if key. In streams where
rifiles are continuous,
placement of boulders
or other large, natural
obstruction Is important.
20 19 18 17 16
Optimal
Banks slable; evidence
of erosion or hank
failure absent or
minimal; little polential
for future problems. <
5% of bank affecled.

0 9

i0 9

Optimal

More than 90% of the
stream bank surfaces
and Immediate riparian
zone covered by native
vegelation, including
{rees, understory
shrubs, or non-woody
macrophyles; vegeiative
digruption through
grazing or mawing
minimal or not evidenl;
almost all plants
allowed to grow
nalturally.

0 0

10 9

Optimal

Width of riparian zone
=18 m; human aclivilies
(Le, parking lots,
roadbaeds, clear-culs,
lawns, or craps) have
not impacted zone.

10 9
10 @

Suboptimal
Some new Increase In
bar formation, moslly
from gravel, sand or
fine sediment. 5-30%5 (20-
50% for low-gradlent) of
the boltom affecled;
slight deposition In

pools.
15 14 13 @2) 11

Suboplimal
Water fills 75% of the
available channel; or
5% of channel
substrale Is exposed.

&5 1 13 12 11

Suboptimal
Some channelizallon
present, usually In areas

of bridge abulements;

eyidence of past
channelization, l.e.,
dredging, (greater than
past 20 yr.) may be
present, but recent
channelization Is not
present.
15 14 13 21

Suboplimal
Occurrence of rifiles
Infrequent; distance
biw. rffles divided by
the width of the stream

Is biw. 710 15.

15 @ 13 12 1

Suboptimal
Moderately stable;
Infrecquent, small areas
of eroslon mostly
healed over. 5-30% of
bank In reach has areas
of craslon.

8 7 &

8 @D 6

Suboptimal

70-90% of stream banl
surfaces covered by
native vegelation, but
one class of plants Is
not well-representad;
disruption evident but
not affecting Full plant
growth potential to any
great extenl} imore than
one-half of the polential
plant stubble helght
ramaining.

8 7 6

8 7 6

Suboptimal

Width of riparian zone
12-18 m; human acllvites
have Impacted zope
only minimally.

Marginal
Moderale deposition of
new gravel, sand or fine
sediment onold and
new bars; 30-50% (50-
B0% for low-gradient) of

10 9 8 7 6

Marginal
Waler fills 25-75% of the
avallable channel,
andlor riffle substrates
are mostly exposed.

10 o 8 7 6

Marglnal
Ghannelization may he
extensive; embankments

or shoring structures
prescent on both banks;
ancl 40 - 80% of stream
reach channelized and
disrupted,

10 ¢ 8 7 6

Marginal
Occaslonal rifile or
hend; boltoni contours
provide saome habital;
distance btw. 1lfiles
divided by the width of
the stream s biw, 15 to
25..

0 9 8 7 6

Marginal
Moderately unsfable, 30-
60% of bank in reach
has areas of eroslon;
high erosien potential
during floods.

5 4 3
5 4 3
Marginal

50-70% of the slream
bank surfaces covered
by vegetation;
disruption cbvious;
patches of bare soll or
closely cropped
vegelalion common;
less then one-half of the
potantial plant stuibhle
helght remaining.

Marginal

Width of riparlanzone
G-12 m: human activiteld
have Impacted zone a
great deal,

5 4 6
5 4 3

Powr
Heavy deposiis of fine
materlal, Increased bar
development; more than
509% (B0% for low-
gradlent) of the bottom
changing frequently;
pools almost absent,

5 4 3 2 1

Poor
Very little water in
channel and mostly
present as slanding
pools.

5§ 4 3 2 1

Poor
Banlss shored with
gablon or cement over
B80% of the stream reach
channefized and
disrupted. Instream
habital greatly altered or
removed entirgly,

5 4 3 2 1

Poor
Generally all flat water
or shallow riffles; poor
habltat; distance hiw.
riffles dividied by the
widih of the stream Is a

ralion of >25%.
5 4 3 2 1
Poor

Unstable; many eroded
areas "raw" areas

2 1 @
2.1 0
Poor

Less than 50% of the
sirearn bank surfaces
covered by vegetation;
disruption of stream
bank wegetation Is very
high; vegetation has
been removed to 5em
or less In average
slubble helght.

2 % 0
2 1 0
Poor

Width If riparian zone
=6 m; litlla or no
riparlan vegelation duc
to human activities.

SCORE



Benthic Macroinvertebrate Field Data Sheet (front) o

Stallon 1D; 11990l - BREFES Ecoregion: Land Use
Flald Team: Jed, BWD, TOD Survey Reason: o Start Time: (z: 40
3 o nadl cd. Finish Time: (B:10)

Sfream Nameo:

Bm-r'gm‘& E}( w Location:

1000 oloove hasl €d crosyng

Date; B¥ALAR Latitede:  37,000372N Longltude: wjﬂ
Stream Physicochemical

Instrument 1D number: VSl plO pH: 43

Temperature: Ga CGonduclivily: uSfem

Dissolved Oxygen: 193 mal Did instrument pass all post-calibration checks? Y /N

1f NO - which

parameter(s) failed and action

Benthic Macroinvertebrate Col

Jec
Hab][ Rﬂﬂe}

Multi Habitat

(Logs, planls, ele)

Method used (circlo onc)
Riffle Quality (circla one) Poor None
Habltats sampled (circle one) Snngs Banks Vegelation AreaSampled  (sgq.m.):
#Jabs (4]
Weather Observations
Current Weather (clrclo ona) Cloudy RainfSnow Foguy
Recent precipitation (clrcle oneg) Clear Rain Storms Other
Stream flow (clrcle one) Low Above Normal Flood
BELRRANE WA FERSHED LOCAL WATERSHED FEAT UREES;
FEATURES: Predominant 1 nd Use:
Stream Width 26 i o
Range of Depthy.2 - 10 1 @ Surfoce Mining 8 Construction ® Forest
Average Velocily f's @ Dcep Mining B Commercial 0 Pasture/Grazing
Discharge cfs 0 Oil Wells 8 Industrial @ Silviculture
6 Urban Runoft/Storm Sewers

Est. Reach Length

8 Land Disposal

0 Row Crops

.

Hydraulic Structures: Strean Flow:
8 Dams 0 Bridge Abutments 8 Dry 0Pooled 0 Low  @MNormal @Perennial © Intermitient
0 Island 0 Waterfalls BHigh B Very Rapid or Torrential 0 Ephemeral 0 Seep
B Other -
Riparian Vegelation: Dom. Tree/Shrub Texa  Canopy Cover: Channel Alferations:
O Fully Shaded (75-100%) 6 Dredging

Dominatg Type:

Rodsmdren

© Partially Shaded (50-75%)

0 Chanuelization
(OFull @Partial)

Pool (O %

® Treces @ Shrubs Sycomatce

0 Groasses @Herbaceous H:.;?af' (- ] f’nrti ﬂ|.|}' Exposed (25-50%)

Number of strata_S__ OF ully Ex posed (0-25%%)

Substrate OEst. OP.C. ~ Riffle_¥4O % Run__ &0 %

- HighGradient Habltat Data Sheet
Optimal Suboptimal Marginal

. Eplfaunal
Substrate/Avallable
Cowver

SCORE
2. Emheddedness

SCORE
3. Velocity/Depth
Regime

SCORE

Groaler lhen 70% of subslrale

favorabloe for epifauna
colonization and fish cover;
mix of snays, submerged

40-70% mls of slahle habllal;

well suited for full
colonlzation potential;
adequate habitat for

logs, undereul banks, coblsle nalnlenvanes of populations;

or olher stable habitat and at

presence of additional

slage to allow full colonization subskrale In the form of new
polential (i.e. loyslsnags thal  fall, but not yet prapared for

are not new fall and not
tranlsont).r

20 40 18 17 16

Optimal
Gravel, colble, and
boulder parlicles are 0-
25% surreundead by fine
sediment. Layering of
cohble provides

diversily of niche space,

1% 18 17 16
Optimal

CoverAll four
velocityfdepth reglmes
present (slow-deep,
slow-shallow, fast-tleep,
fasl-shallow). Slow Is
<0.3 m/s, deepIs 0.5
20 19 18 17 16

20

colinzalion {may rale at high
end of scale).

dd 14 13 12 1

Suboptimal
Gravel, cobble, and
boulder particles are 25-
50% surrounded by fine
sediment.

15 14 17 M
Suboptimal

Only 3 of the 4 regimes

present (if fast-shallow

is missing, score |ower

than If missing other

regimes).

15 14 13 12 N

20-40% mix of stable
habiat; habitat
avallability less than
deslrable; shustrate
frequently disturbed
or removed,

i0 8 8 7 6

Marginal
Gravel, cobble, and
boulder particles are 50-
75% surrounded hy fine
sediment.

o 8 8 7 6
Marginal

Only 2 of the 4 habitat

regimes present (If fast-

shallow or slow-shallow

are missing, score low).

ua?s

Poor
Less than 20% stable
habltal, lack of habitat is
obvlous; subslrate
unstable or lacking.

5 4 3 2 1
Poor
Gravel, cobble, and
boulder parlilces are
more thatn 75%
surrounded by fine
sediment.

5§ 4 3 2 1
Poor
Dotnlnated by 1
veolclly/depth regime
{usually slow-deep),



1aa.01 — PRFRA

4, Sediment
Deposition

SCORE

5, Ghannel Flow
Status

SCORE
6. Channel Alteration

SCORE
7. Frequency of Riffles
(or bends)

SCORE

&. Banl Stabillity
(score each bank)

SCORERB

SCORE LB
9. Vegetative
Protection (score each
bank)

SCORE RBE
SCORE 1B

10. Riparian
Vegetative Zone Width

(score each banl)

SCORE RB
SCORE LB

Optimal
Little or no enlargement
of Islands or point bars
and less than 5% (<20%
for I;ov-gradient
streams) of the bottom
affected by sediment
deposition.

20 19 18 17 46
mis.
Optimal

Waler reaches base of
both lower banks, and
minimal amount of
channel substrata Is
exposed.

20 19 18 17 16

Opllmal
Channelization or
dredging nbsent or
minlmal; slream with
normal patter,

20 19 18 17 16
Oplimal
Occurrence of riffles
relatively frequent rallo
of distance blw. riffled
divided by width of the
stream <7:1 *generally 5
to 7}: variety of hahltats
If key. In streams where
rifiles are continuous,
placement of boulders
or other large, natural
obstruction Is Important,
20 19 18 17 16
Optimal
Banks slable; evidence
of erosion or bank
failure absent or
minimal; litfle potential
for future problems. <
5% of bank affected.

i0 9

0 9

Optimal

More than 90% of the
stream bank surfaces
and Immediate riparian
zone covered by native
vegetation, including
frees, understory
shrubs, or non-woaody
macrophyles; vegelalive
digruption through
grazing or mowing
minimal or not evident;
almost all planls
allowed to grow
naturally.

i0 9

0 9

Optimal

Width of riparian zone
=18 1 human aclivilies
{i.e. parking lots,
roadbaeds, clear-culs,
lawns, or crops) have
not impacted zone.

10
0 @

Subaptimal
Some new increase In
bar formation, mosily
from gravel, sand or
fine sediment. 5-30% (20-
50% for low-gradlant) of
the boltom affacied;
slight deposition In
pools.

15 14 13 12 @

Suboptimal
Water fills >75% of the
avallable channel; or
25% of channel
subslrate Is exposed.

14 13 12 Mt

Buboptimal
Some channelization
present, usually In arcas
of bridge abulements;
cvidence of past
channelizalion, L.e.,
dredglng, (greater than
past 20 yr.) may he
present, but recent
channelizalion Is not
present,

15 14 13 @)1

Suboptimal
Occurrence of rifiles
Infrequent; distance
bty riffles divided by
the width of the stream
Is btw. 710 15.

15 @)1 12 1

Suboptimal
Moderately stable;
Infrequent, small areas
of eroslon mostly
healed over. 5-30% of
bank In reach has areas
of eroslon.

B G

B G

Suboptimal

70-90% of streany banlk
surfaces covered by
native vegelaltion, but
one class of plants Is
not well-represented;
disruption evident but
not affecting full plant
growth polential o any
great extent; more than
one-half of the polential
plant stubble helght
remaining.

@ B

®© 1 B
Suboptimal
Width of riparian zone
12-18 m; human activiles
have Impacted zone
only minimally.

Marglnal
Moderate deposition of
new gravel, sand or fine
sediment on old and
new bars; 30-50% (50-
B0% for low-gradient) of

10 9 8 7 G

Marginal
Waler fills 25-75% of the
avallable channel,
andlor riffle substrates
are mostly exposed.,

0 9 &8 7 6

Marginal
Ghannelization may ho
extensive; embankments

or shoring struclures

prescnt on bath banks;
ancl 40 - 80% of streaam
reach channelized and

disrupted,

10 9 8 7 ©

Marginal
Occaslonal rifile or
hend; botlonhi contours
provide saome habltal;
distance biw. 1lffles
divided by the width of
the stream is hiw. 15 o
25,

10 8 8 7 G

Marginal
foderately unstable, 30-
60% of bank inreach
has arecas of eroslon;
high erosien potential
durlng floods.

5 4 3

5 4 3

Marglnal

50-70% of the slream
bank surfaces covered
by vegetalion;
disruption obvious;
patches of bare soll or
closely cropped
vegelalion common;
less then one-half of the
potaential plant stuiblile
helght remainlng.

5 4 3
5 4 3
Maralnal

Width of riparlan zone
6-12 m; human activiteld
have Impactled zone a
great deal,

Poor
Heavy depaosits of fine
materlal, Increased bar
development; more than
509 (80% for low-
gradient) of the bottom
changing frequently;
pools almost absent,

5§ 4 3 2 1

Poor
Very little water In
channel and mostly
present as slanding
poals,

5 4 3 2 1

Poor
Banls shored with
gablon or cement over
80% of the stream reach
channelized and
disrupted. Instream
habitat greally altered or
removed entirely,

E 4 3 2 1

Poor
Generally all flal waler
or shallow riffles; poor
habltat; distance blw.
riffles dividied by the
widih of the slream Is &
ratior of >25%.

5 4 3 2 1
Poor
Unslable; many eroded

areas "raw" areas

2 1 0
2 1 0
Poor

Less than 50% of the
sfream bank surfaces
covered by vegetation;
disruption of stream
bank vegetation Is very
high; vegetation has
been removedto 5em
or less in average
stubble helght.

2 1 0
2 1 0
Poar

Width if riparfan zone
=0 wny; lltlle or no
riparian vegelalion due
to human aclivities,

SCORE

ha A
=

30



Benthic Macroinvertebrate Field Data Sheet (fronf)

Statlon ID; quo l- Bﬁ FRY Ecoreglon: Land Use (]ﬂ;m.ms_
Fleld Team: JER, BB, 300 Survey Reason:  Bia. Maaiiaring Start Time; I :40

Stream Name:  Reaved nQ\. Fark Locatlon: Ad 'E acen Ao ho Finish Time: L. 10

Date: 21402 Latitude; 3o [#] £55 (4 Longliude: . T2 7

Stream Physicochemical

Insirument 1D numiber: Y&1- PRA pH: % - T i

Temperature: & Ga Conductivily: usicm

Dissolved Oxygen: 1244 mal Did Inslrument pass all post-calibration checks? /N

If NO - which parameter(s) falled and action

Benthic Macrolnvertebrate Collection
Iulti Habltat

(Lags, planis, elc)

Method used (circla one) ingle Habl Riffla}
Riffle Quality (cirela one) Good @ Poor None
Hablfats sampled  (circle one) Snags Banks Vegelation Area Sampled  (sq.m.):
#]abs - =
Weather Observations
Gurrent Weather {clrclo one) Cloudy RainfSnow Fogay
Recent precipitation (clrcle ang) Clear Rain Storms Other e g
Stream flow (circle one) Low Above Normal Flood
gﬁﬂ,ﬁi‘é‘;_‘“‘m““m LOCAL WATERSHED FEATUREES;
TR Predominant Surcovnding Land Use;
Stream Widh 2o Rt )
Range of Deptli ¢, 2- 2-S ft @ Surface Mining 8 Conslruction # Forest
Average Velocily fi's @ Dcep Mining 8 Comercial & Pasture/Grazing
Discharge cfs 60l Wells 8 Industrial & Silviculture
Est. Reach Length @ Land Disposal 0 Row Crops 6 Urban Runoff/Storm Sewers
Hydraulic Structures: Flaw: Stream Type:
8 Dams 0 Bridge Abutmenls 0 Dry 0Pooled 6 Low @ Normal ‘ Perennial @ Intermittent
0 Island 6 Walerfalls BHigh 8 Very Rapid or Torrential 0 Ephemeral 0 Seep
8 Other s
Dom. Tree/Shrub Taxa  Canopy Cover: Chann rati

Riparian Vegetation:
Dominnte Type:

@Trees  DShrubs

@ Grasses 0 Herbaceous

O Fully Shaded (75-100%)
@ Partially Shaded (50-75%)
O Partially Exposed (25-50%)
BFully Exposed (0-25%)

Sycamore
'pmp lax

@ Dredging
0 Channelization
(OFull @Parlial)

Number of strata _ 2
Subsiratc OEst, OP.C. Rriffie 55 % Run_¢/Q % Pool_S %
HighGradient Habltat Data Sheet
Optimal Suboptimal Marginal Poor
1. Eplfaunal Greater then 70% of subslrale  40-70% mis of slable habltal;  20-40% mix of stable Lass {han 20% stable
SubstratefAvailable  faverable for cpifauna well suited for full habilat; habitat habltat, lacl of hahitat is
Cover colonlzation and fish cover;  colonfzation potontial; avallablity less than obvious; substrala
mix of snays, submerged adequate habliatfor deslrable; shustrate unstable or lacking.
logs, Undercut banks, cobble malntenanes of populalfons;  frequentily disturbed
or removed,

or olher stable habilat and at
slago ta allow full colonlzation

polantial (Le. logsfsnags thal
ara not new fall and not

franlsent).r
SCORE 20 19 18 17 16
2. Embedcdedness Optimal

Gravel, cohble, and
houlder particles are 0-
25% surrounded by fine
sediment, Layering of
cohble provides
diversily of niche space.

SCORE 20 19 18 17 16
3. Velocity/Depth Optimal
Regime CoverAll four

velocliy/depth reglmes
present (slow-teep,
slow-shallow, fast-deep,
fast-shallow). Slow is
<0.3 m/fs, deepls »0.5
SCORE 20 19 18 17 16

presence of addijtional
subslrate In the form of new
fall, but not yet prepared for
colinzation {may rale at kigh
end of scale).
15 @) 13 12 1
Suboptimal
Gravel, cobble, and
boulder particles are 25«
50% surrounded by fine
sediment.

15 14 @ 12 1

Suboptimal
Only 3 of the 4 regimes
present (if fast-shallow
s missfng, score lower
than If missing other
regimes).

15 13 12 11

10 9 8 7 @
Marglnal

Gravel, cobble, and

houlder parlicles are 50-

75% surrounted by fine

sediment,

10 9 8 7 6
Marginal

Only 2 of (he 4 habitat

reglmes present (if fast-

shallow or slove-shallove

are missing, score low),

ic 8 8 7 6

5 4 3 2 1
Poor

Gravel, cobble, and

houlder partilces ara

more thatn 75%

surrounded by fine

sediment.
5 4 3 2 1
Poor

Dominated by 1
veolcilyldeplh reglme
(usually slove-tdeep)

5§ 4 3 2 1



I\aq.0\ - BRFKY

‘4, Sediment
Depositlon

SCORE

5, Channel Flow
Status

SCORE
6, Channel Alleration

SGORE
7. Frequency of Riffles
(or bends)

SCORE

8. Banlc Stabllity
(score each hank)

SCORE RB

SCORE LB
9. Vegetative
Protectlon (score each
hanlg)

SCORE RB

SGORE LB

10. Riparian
Vegetative Zone Width
(score each bank)

SCORE RB
SCORE LB

Optimal
Little or no enlargement
of Islands or point bars
and less than 5% (<20%
for l;ov-gradient
slreams) of tha bottom
affected by sediment
depesilion.

20 19 18 17 16
mfs.
Optimal

Waler reaches base of
Both lower banks, and
minlmal amount of
channel subslrala s
exposed,
20 192 18 17 16

Optimal
Channelizatlon or
dredging absent or
minfmal; slream with
normal patler.

20 19 18 117 16
Optimal

Occurrence of rifffes
relatively frequent rallo
of distance blv. riffled
divided by width of the
stream <7:1 *generally 5
1o 7): variety of hahitats
If key. In streams where

riffles are continuous,
placement of boulders
or other large, natural
obstruction Is important,
20 49 18 17 16

~ Optimal

Banks slable; evldence
of erosion or hank
failure ahsent or
minimal; little pofential
for future problems. <
5% of bank affecled.

i0 9

10 9

Optimal

Mare than 30% of the
slream banlk surfaces
and Immediate riparlan
zone covered by native
vegetallon, including
frees, underslory
shrubs, or non-woody
macrophyles; vegeiative
disruption through
grazing or mowing
minimal or not evident;
almost all plants
allov/ed to grow
naturally.

10 0

0 9

Oplimal

Width of riparian zone
=18 m; human aclivilies
(I.e, parking lols,
roadbaeds, cleac-culs,
lawns, or craps) have
not impacted zone.

10 ®

m 9

Subopfimal
Some new increasaIn
baor formalion, mosily
from gravel, sand or

fine sediment. 5-30% (20-

50% for low-gradlent) of
the boltom affecied;
slight deposition In
pools.

15 14 13 12 194

Suboptimal
Water fills =75% of the
available channel; or
25% of channel
subs(ralels exposed.

AD14 13 12 1

Suboptimal

Some channelization
present, usually In areas

of bridge abutements;
evidence of past
channelizalion, l.e.,
dredging, fg reater than
past 20 yr.) may be
present, but recent
channelizalion |s not

present.
15 14 13 12 GD
Suboplimal

Occurrence of rifiles
Infrequent; distance
biw, riffles divided by
the width of the slream
Is bitw. 7 {0 15.

15 14 13 @1

Suboptimal
Moderately stahle;
Infrequent, small areas
of eroslon mostly
healed over. 5-30% of
banl In reach has areas
of eroslon,

8 7 G
B 7
Suboptimal

70-90% of streans banle
surfaces coveraed by
native vegelation, but
one class of plants Is
not wall-represented;
disruplion evident but
not affecling full plant
growth pofential to any
great extenl; more than
one-half of the polential
plant siubble helght
remalning.

o 7
6 7
Subopiimal

Width of riparian zone
1218 m; human actlvites
have Impacled zone
only minimally.

6
G

6 7
® 7

Marginal
Moderate deposition of
new gravel, sand or fine
sediment onold an
new bars; 20-50% (50-
80% for low-gradient) of

dqodo 8 7 &

Marginal
Waler fills 25-75% of the
avallable channel,
andlor riffle substirates
are mostly exposed.

0 9 8 7 6

WMarginal
Channelization may be
extensive; embankments
or shoring structures
present on both banks;
and 40 - 80% of sircam
reach channelized and
disrupted.

10 2 8 T ©

Margfnal
Qccaslonal riflle or
bend; bollon coitours
pravide saoma habltal;
distance biw. 1iffles
divided by {he width of
the stream Is hiw, 15 to
25,

10 9 8 7 6

Marginal
tloderately unsfable, 30-
60% of bank in reach
has areas of erosfon;
high erosien potential
durlng floods.

&4 3

5 4 3

Marglinal

50-70% of the siream
bank surfaces covered
by vegetalion;
disruption obvious;
patches of bare sofl or
closely cropped
vegelalion common;
less then one-half of the
potential plant stuibble
helght remaining,

5 4 3
i 4 3
Marginal

Width of riparlan zone
G-12 m: human acilviteid
have Impacled zone a
great deal,

&,
oo
(5]

Poor
Heavy deposiis of fine
materlal, Increased bar
development; more than
50% (80% for low-
gradlent) of the botfom
changing frequently;
pools almost absent,

5 4 3 2 1

Poor
Very little water in
channel and mosily
present as slanding
pools.
5 4 3 2 1

Poor
Banlis shored with
gablon or cement aver
80% of the stream reach
channeflzed ancl
disrupted. Insiream
habltat greally altered or
removed entirely,

5 4 3 2 1

Poaor
Generally all flat water
or shallow riffles) poor
habltat; distance hiw.
riffles dividied by the
width of the sfream is a
ralion of >25%.

5 4 3 2 1
Foor

Unslable; many eroded
areas "raw" areas

2 1 0
2 1 0
Poor

Less than 50% of the
stream bank surfaces
covered by vegetation;
disruption of slream
bank vegelation Is very
high; vegetation has
beenremovedto 5¢m
or less In average
slubble helght.

2 1 0
2 1 0
Poor

Width If riparfan zona
<6y lltila or no
riparlan vegetalion due
o human activities.

—
= =

SCORE

L]



Benthic Macroinvertebrate Field Data Sheet (fron)

Land Use

MInih%

Stalion ID: “qq O1- BCPTI Ecoreglon:
Fleld Team: Jed, BWER, TDHD Survey Reason: B{Q . Mang hl LV }% Start Tlme; g ;30
Stream Namo: e bk Location: : +a he . FinishTime: 9 .. 00
Creelly 3 6om belova Con Fluence,
Date: N Latitude: D9 9170(6 Longltude: 82.70629.
Stream Physicochemical
Instrument ID numiber: Ysn- PRO pH:
l‘;anductwlly. Q7 __uSlkn

Temperature:
Dissolved Oxygen:

_lL-E'ELmﬂfl

Did Instrument pass all post- cahbra.lon checks? ¥ /N

If NO - which parameter(s) failed and action

Benthic Macrolnvertebrate Collection

({Logs, planls, ale)

Method used {circla one) @ {RifFle) IMultl Habltat
Riffla Quallty  (cirela one) Gaod arginal @ None
Habltats sampled (circle one) R Snags Banls Vegelation Area Sampled  (sq. m.):
#Jabs Zm?2
Weather Observations
Gurrent Wealher (clrcla one) Cloudy Glear RainfSnow Fogyy
Recent preclipitation (clrcle one) Clear 8 : Rain Storms Other ——
Stream flow (elrcle ona) Low Normal Above Normal Flood
INSTREAN WATERSHED LOCAL WATERSI]I‘D FEATUREES:
FEATURES: Predominant Surcow Land Use;
Stream Width 12 f
Range of Depth ¢.z0-2 ft @5Surface Mining 8 Construction @ Forest
Average Veloeily fiYs @ Deep Mining 8 Cominercial 6 Pasture/Grazing
Discharge cfs  00i Wells 8 Industrial & Silviculture
Est. Reach Length @ Land Disposal 0 Row Crops 8 Urban Runoft/Storm Sewers
Hydraulic Structures Stream Flow: i |4
6 Dams 0 Bridge Abutmenls 8 Dry 0Pooled ©Low @WNormal @ Pereonial 8 Tnlermittent
0 Island 0 Water[alls BHigh 8 Very Rapid or Torrential 0 Ephemeral 0 Seep
0 Other i
Do, TreefShrub Taxa  Canopy Cover: Channel Alterations:

Riparian Vegetation:
Dominate Type:
@Trees  @Shrubs
0 Crasses @ Herbaceous
Number of strata_ 2

Substrate OEst, UPC

Sycamore
Hem\ocls
Rodenden

O Fully Shaded (75-100%)

© Partially Shaded (50-75%)
@ Partially Exposed (25-50%)
OFully Exposed (0-25%)

Riffle ¢ %

0 Dredging
0 Chanuelization
(BFull BParlial)

Optiimal
1. Eplfaunal
Substrate/Avallable
Cover

favorablo for epifauna
colonization and fish cover;
mix of snags, submerged
lags, undersut banks, eoblila
or olher stable habitat and at
slageo ta allew full colenkzation
polentlal (Le. logsfsnags that
are not pew fall and not
franlsent).r
SCORE 20 19 18 17 16
2, Embeddedness Optimal
Gravel, cobble, and
houlder parlicles ara 0-
25% surrounded by fine
sediment. Layering of
cobble pruwdes
diversily of niche space,
20 19 18 1r 16
Optfmal
CoverAll four
velocity/depth reglnes
present (slow-deep,
slow-shallow, fast-tleep,
fast-shallow). Slow Is
<0.3 m/s, deepIs =0.5
SCORE 20 19 18 17 16

SCORE
3. Velocity/Depth
Regime

HighGradient Habltat Data Sheet

Suboptimal

Grealer then 70% af subslrale  40-70% mls of slable habltak;

well suited for full
colonfzation potential;
adequate habilatfor
malntarvanes of populallons;

presence of additional
subslratoe In the form of new

fall, but nol yet prepared for
calinzation (may rale at kigh
end of scale).

15 (0 13 12

Suboptimal
Gravel, cobble, and
boulder particles are 25
50% surrounded by fina
sediment.

15 14 43 17 1
Suboptimal

Only 3 of the 4 regimes

present (if fastshallow

Is missfng, scora lower

than If missing other

regimes).

15 14 {3 12 1

Run g a5 % Paol ‘(5 %
Marginal Poor
20-40% mix of stable Lass {han 20% stable
habilat; habitat habitat, lacl of habitat is
avallabllity less than obvious; subsirale
deslrable; sbustrate unstahble or lacking.
frequenily disfurbed
or removed,
10 9 8 7 G 5 4 3 2 1
Marginal Poor

Gravel, cobble, and

Gravel, cobble, and
boulder parlilces are

boulder parlicles are §0-

75% surrounted by fine  more thafn 75%

sediment. surrounded by fine
) sediment.

io 9 8 7 6 5 4 3 2 A
Marglnal Poor

pDominated by 1
veolcily/depth regime
{usually slov-deep).

Only 2 of the 4 habitat

regimes present (if fast-
shallow or slov-shallov
are missing, score low).

ic 9 8 7 6 5 4 3 2 1
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‘4, Sediment
Deposition

SCORE

8, Channel Flow
Status

SCORE
6. Channel Alleration

SCGORE
7. Frequency of Riffles
(or hends)

SCORE

8. Bank Stability
(score each banlk)

SCORE RB

SCORE LB
9. Vegetative
Protectlion (score each
banlc)

SCORE RB

SCGORE LB

10. Riparian
Vegetative Zone Width
(score each bank)

SCORE RB
SCORE LB

Optimal
Liltle or no enlargement
of Islands or point bars
and less than 8% (<20%
for l;ov-gradient
streams) of tha bottom
affected by sediment
deposilion.

20 19 18 17 16
mis.
Optimal
Walter reaches base of
both lovrer banks, and
minlmal amount of
channel subslrataIs

exposed.
20 12 18 17 16
Opltimal

Channclization or
dredging absent or
minlmal; slream with
normal patter.

20 19 18 17 16
Oplimal
Occurrence of rififes
relatively frequent rafio
of distance blw. rifiled
divided by width of the
stream <711 *generally §
1o 7): variety of hahitats
[f key. Instreams where
riffles are continuous,
placement of boulders
or other large, natural
obstruction is Important,
20 49 18 17 16
~ Optimal
Banks slable; evidence
of erosion or bank
failure absent ar
minlmal; little polential

for future problems. <
5% of bank affecled.

0 9
10 9
Optimal

More than 90% of the
siream bank surfaces
and Immediale riparian
zone covered by native
vegelalion, including
frees, understory
shrubs, or non-woaody
macrophyles; vegelative
tigrizption through
grazing or mowing
minimal or not evidenl;
almost all planiz
allowed to grow
naturally.

10 0

0 9

Optimal

Width of riparian zone
=18 m; human aclivilies
(L.e, parking lols,
roadbaeds, clear-culs,
lawns, or crops) have
notimpacted zone.

10 9

0 @

Suboplimal

Some new increasa In
kar formation, mosily
from gravel, sand or
fine sedimenf. 5-30% (20-
509 for low-gradlent) of
the bottom affecied;
slight deposltion In
pools.

15 14 13 12 11

Suboptimal
Water fitls *75% of the
avallable channel; or
25% of channel
substrate s exposed.

14 13 12 11

Suboptimal

Soma channclization
present, usually In arcas

of hridge abutements;
evidence of past
channellzation, Le.,
dredging, {greater than
past 20 yr.) may be
present, but recent
channelizalion is not

present.
15 14 18 1z (@)

Suboptimal
Qzcurrence of rifiles
Infrequent; distance
btw. riffles divided by
the width of the stream
Is btw. 710 15.

15 14 @12 11

Suboptimal
Moderately stahle;
Infrequant, small areas
of eroslon mostly
healed over. 5-30% of
bank In reach has areas
of eroslon,

8 7 &
8 7 G
Suboptimal

70-90% of streany banl
surfaces coverad by
nativa vegelation, but
one class of plants Is
not well-represented;
disruption evident but
not affeciing full plant
growth pofential to any
greaf extenly more than
one-half of the polential
plant stubble helght
remalning.

B 1 ®

8 7

Suboptimal

Width of rlparlan zone
12-18 m; human activiles
have impacled zone
only minimally.

(== ==

Marginal
Moderate deposition of
new gravel, sand or fine
sediment enold and
new bars; 30-50% (50-
B0% for [ow-gradient) of

10 9@ 7 6

Marglnal
Waler fills 25-75% of the
avallable channel,
andlor riffle substrates
are mostly exposedl.

10 9 &8 7 6

Marginal
Channelization may be
extensive; embankments

or shoring struclures
present on bath banks;
and 40 - 80% of sircam
reach channelized and
disrupted,

10 9 8 7 6

Margfnal
Occaslonal rifile or
bend} bollom eonfours
provide saoma hahltal;
distance bivw. 1ifiles
divided by the width of
the stream is biw. 15 to
25..

0 9 8 7 6

Marginal
fModerately unsfable, 30-
60% of bank in reach
has areas of eroslon;
high eroslen polential
during floods.

% 4 3

4 3

Marginal

50-70% of the slream
bank surfaces covered
by vegetation;
disruption obvious;
palches of bare soll or
closely croppet
vegelalion common;
less then one-half of the
potential plant stuibble
helght remaining.

5 4 3
5 4 a
Marglnal

Width of riparlan zone
G-12 m: human activiteld
have Impacted zone a
great deal.

5

Powr
Heavy deposits of fine
maierlal, [ncreased bar
development; maore than
50% (80% far low-
gradlent) of the bottom
changing frequently;
pools almost absent,

5 4 3 2 1

Roor
Very little water in
channel and moslly
present as slanding
pools.

5 4 3 2 1

Poor
Banlss shored with
gablon or cement over
80% of the stream reach
channefized ancl
disrupted, Insfream
habitat greally altered or
remaved entirely,

5 4 3 2 1

Poor
Generally all flat water
or shallow riffles; poor
habltat; distance biw.
riffles dividied by the
widih of the siream s a
ration of >25%.

5§ 4 3 2 1
FPoor

Unslable; many eroded
areas "raw" areas

2.4 @
2 1 0
Poor

Less than 50% of the
slream bank surfaces
covered by vegetation;
disruption of sfream
hank vegetatlon Is very
high; vegetatlon has
beenremovedfo Sem
or less In average

slubble helght.
2 1 0

2 1 @
Poor

Width If riparian zone
<6 m; lltila or no
tiparian vegetalion dueg
to human activilles.

SCORE



Stallon ID:
Fleld Team:

Stream Name:

1199.01- BPR)
JER, BWR, S
E:ﬂ,mp. giﬁr

Benthic Macroinvertebrate Field Data Sheet (front)

Location:

90m aboe oW haal od

Crossinoy

Ecoreglon: Land Use
Survey Reason:  _Bio. Mavdtorno, Start Time: 15:15
e |
Finish Time: |__S_:£_5

Latitude; 372, D2 PN

Longltude:

89, (9LdB/

Date: 3 A4/1)
Stream Physicochemical
T‘IS(I’I.II‘I‘II}HI 1D numiber: Ys1=PRO pH: '
Temperalure; E I Go Conductivity: uSfom
Dissolved Oxygen: 0 mgil Did Inslrument pass all post-calibration checks? Y /N
If NO - vihlch parameter(s) falled and action,

Benthlc Macrolnvertebrate Collection

NMulti Habltat

(Logs, planis, ele)

Method used {clrcle one) {Riffla)
Riffle Quality (circlo one) Good i Poar None
Habltals sampled  (circle one) @ nags Banks Vegelation Area Sampled  (sq.m.):
#Jabs 2m*
Weather Observations
CGurrent Weather  (clrclo one) @ cl Rain/Snow Foguy
Recenl preclpitation  (clrcle ong) Clear Rain Storms Other ) P
Stream flow (clrcle ona) Low I Above Normal Fload
7 SO :
IHSTERAN WATHILIHND) LOCAL WATERSHED FEATUREES;
FEATURES: Predominant Surrounding Land Use;
Stream Width 0 ft )
Range of Deplh ©.2-1.Oft @ Surface Mining 8 Canstruction Ororest
Average Velocity s ®Deep Mining 8 Commereial 6 Pastare/Grazing
Discharge cfs 0 0il Wells 8 Industrial @ Silviculture
Est. Reach Length 0 Land Disposal 0 Row Crops 8 Urban Runoff#Storm Sewers
; Hydraulic Swructures: Stream Flow: = S_um_'[mz.
6 Dams 0 Bridge Abutments 8 Dry 0Pooled O Low @Normal @ Pereonial @ Intermittent
0 Island 6 Walerlalls 8High B Very Rapid or Torrential 0 Ephemeral 0 Seep
8 Other
Riparian Vegelation: Dom. Tree/Shrub Taxa  Canopy Cover: Channel Alterations:
Dominate Type; ﬂ‘bp'}l&f' © Fully Shaded (73-100%) 0 Dredging
©Trees 0 8hrubs Maole .P&llic‘l] ly Shaded (50-75%) 0 Channelization
@ Grasses @ Herbaceous P © Partially Exposed {?5'59%.‘ (BFull BPartial)
Number of strata_3 OFully Exposed (0-25%)
Substrate OEsl. OP.C. Rl 30 % Run_Y5"_% o B, P
' HighGradient Habltat Data Sheet
Optimal Suboptimal Marglnal Poor
1. Eplfaunal Grealer lhen 70% of subsirale  40-70% mls of slable habltat; 20-40% mix of stable Less than 20}{; stable
SubstratefAvallable  favorablo for epifauna well suited For full habitat; habltat habltat, lack of hahltatis
Cower colonlzation and fish cover;  colonfzatlon potentlal; avallablilty less than obvlous; substrale
mix of snays, submerged adequato habltatfor desfrable; sbustrale unstable ar lacking.
Iogs, Uitdsicul banks, coblsle  malatenanes of populations;  frequently disturbed
or ofher stable habilatand at  presence of addjifonal or removed.
slaga ta allow full colonization subsirate In the form of new
potentisl {le. logefsnags that  fall, but nat yet prapared for
are not naw f2ll and nat calinzation (may rals at high
{ranlsenl).r end Dfs-:'alas.
SCORE 20 19 18 47 16 @14 13 12 10 9 8 7 ¢ E 4 3 2 1
Poor

2. Emheddedness

SCORE

3. Velocity/Depth
Regime

SCORE

Optimal
Gravel, cohble, and
houlder parlicles are 0-
25% surroundad by fine
sediment. Layering of
cebble provides
diversily of niche space,
20 19 18 17 16

Oplimal
Coverdll four
velocity/depth reglimes
present (slow-deep,
slow-shallow, fast-deep,
fast-shallow). Slow [s
<0.3 mls, deep Is 0.5
20 19 18 17 16

Suboptimal
Gravel, cobble, and
boulder parlicles are 25-
50% surrounded by fine

sedimenl.

@GH 14 13 12 11

Suboptimal
Only 3 of the 4 regimes
present (if fast-shallow
Is misstnyg, score lower
than If missing olher
regimes).

15 14 13 12 1

Marglnal
Gravel, cobbla, and
houlder particles are 50-
75% surrounded by fine
sediment.

0o 9 8 7 &
Marginal

Only 2 of tha 4 habitat

reglmes present (if fast-

shallow or slow-shallove

are missing, score low),

@98?6

Gravel, cobble, and
boulder parlilces are
more thatn 75%
surrotunded by fina
sediment.

5 4 § 2 1
Poor

Dominated by 1
veolclyldeplh regime
(usually slow-deep).



[(99. 0~ ePRI

‘4, Sediment
Deposition

SCORE

5, Channel Flow
Status

SCORE
6. Channel Alteration

SCORE

7. Frequency of Riffles
{or bends)

SCORE

8. Bank Stabllity
(score each bank)

SCORERB

SGORE LB
9. Vegotative
Protectlon (score each

bank)
SCORE RB
SCORE LB
10. Riparian

Vegetative Zone Wiclth
({score each bank)

SCORERB
SCORE LB

Oplimal
Little or no enlargement
of Islands or point bars
and less than 5% (<20%
for l;ow-gradient
slreams) of the bottom
affecled by sediment
deposliion.

20 19 18 17 16
s,
Oplimal

Waler reaches base of
both lower banks, and
minlmal amount of
channel substrale Is
exposed.
20 19 18 17 16

Opllmal
Channclization or
dredging absent or
minlmal; siream with
normal patter,

20 19 18 17 16
Optimal

Occurrence of riffles
relatively frequent rallo
of distance blw, riffled
divided by width of the
slream <7:1*generally §
fo 7); variely of habitats
if key. In streams where

rififes are continuous,
placement of boulders
orolther large, natural
obstruction Is Imipartant,
20 19 48 17 1e

_ Optimal

Banks slable; evidence
of eroslon or bank
failure absent or
minlmal; little polential
for fulure problems. <
5% of bank affecled.

i0 9

0 9

Optimal

More than 90% of the
stream bank surfaces
and Immediale riparian
zone covered by native
vegelalion, including
{rees, understory
shrubs, or nonwoody
macrophyles; vegetative
disruption through
yrazing or mowing
minimal or not evidenl;
almost all planls
allowed {o grow
naturally.

10 9

10 9

-0 plimal

Width of riparian zone
>18 m; human aclivilies
{i.e, parking lots,
roadbaeds, clear-culs,
lawns, or crops) have
notimpacted zone.

10 9
i0 9

Suboptimal
Some new increase In
bar formalion, moslly
from gravel, sand or

fine sediment. 5-30% (20-

50% for lov-gradlent) of
{he boltom affected;
slight deposition In
pools.

15 14 13 @) 11

Suboptimal
Water fills >75% of the
avallable channel; or
25% of channel
subslrale Is exposed.

@5 )14 13 12 14

Suboplimal
Somo channelizallon
present, usually In-arcas
of bridge abulements;
cvidence of past
channellzalion, i.e.,
dredging, (greater than
pasl 20 yr,) may be
present, but recent
channelizalion Is not
present.

15D 13 12 1

Suboptimal
Occurrence of rifilés
Infrequent; distance
btve, riffles divided by
the width of the slream
Is btw. T {015,

@13 12 1

Suboplimal
Moderately stable;
Infrequent, small areas
of eroslon mosily
healed over, 5-30% of
bankIn reach has areas
of eroslon.

B 7 6
B 7 O
Suboptimal

70-90% of stream bank
surfaces covered by
native vegelation, but
one class of plants Is
not well-ropreseriled;
disruplion cvident but
not affecting full plant
growth polential fo any
great extent; more than
one-half of the polential
plant stubble helght
remalning.

8 7

B 7

Suboplimal

Width of rlparian zone
12-18 m; human activiles
have Impacleel zone
only minimally,

@ 7 6
g 17 ®

Marginal
Moderate deposition of
new gravel, sand or fine
sediment onold and
new bars; 30-50% (50-
E0% for low-gradient) of

10 9 B8 7 6

Marglnal
Waler fills 25-75% of the
avallablo channel,
andlor riffle substrates

are mostly exposed.
10 9 8 7 6
Marglnal

Channelization may be
extensive; embankments
or shoring structures
present on bath banks;
and 40 - B0%: of sfroam
reach channelized and
distrupted,

0 9 8 7 6

Marginal
Occaslonal rifile or
bend; boltot contours
provide sacmae hahltal;
distance bhw, 1lffles
divided by the width of
the stream Is btw, 15 to
25.

0 9 8 7 6

Marginal
foderately unstable, 30-
60% of bank In reach
has areas of eroslon;
high erosien potential
durlng floods,

5 3

5 3

Marglnal

50-70% of the Slream
bank sterfaces covered
by vegelation;
disruption obvlous;
palches of bare soll or
closely cropped
vegalalion common;
less then one-half of the
polential plant slulbble
helght remalning.

5 4 3

5 4 3

Maraginal

Width of riparian zone
6-12 m: human activiieid
have Impacled zone a
greal deal,

Poor
Heavy deposits of fina
materlal, increased bar
development; rmore thai
50% (80% for low-
gradlent) of the bolfom
changing frequently;
pools almostabsent,

5§ 4 3 2 1

Poor
Very little water In
channel and mostly
presentas standing

poals, |

5§ 4 3 2 1

Poor
Banls shored with
gablon or cemenl over
80% of the slream reach
channelized and

disrupted. Insiream
habliat greally altered or
removed enlirely,

5 4 3 2 1

Poor
Generally all flat water
or shallow riffles; poor
habltat; distance blw.
rifiles dividied by the
vidth of the slream Is a
ratlop of »25%.

5§ 4 3 2 1
Poor

Unstable; many eroded
areas "raw" areas

2 1 0
21 0
Poor

Less than 50% of (he
slream bank surfaces
covered by vegetation;
disruptionof sfream
bank vegetation Is very
high; vegetation has
beenremoved to 5 cm
or less In average
slubble helght.

2 1 0
21 ¢
Poor

Width If riparian zone
<6 m; lillle or no
rlparlan vegetation due
to human activilles.

0 SCGORE

l2q
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Table 1.

Quantitative listings of macroinvertebrates collected 14 March 2012 from six aquatic sample
sites for a surface mine permit number 1101760 in Wise County, Virginia.

Order Family Spring 2012
BRFK-1 BRFK-2 BRFK-3 BRFK-4 BCPT-1 BPR-1
Ephemeroptera Ameletidae 1 1
Baetidae 9 12 17
Heptageniidae 1 1
Plecoptera Leuctridae 7
Nemouridae 13 1 7 10 64 33
Perlodidae 4
Trichoptera Hydropsychidae 70 52 64 35 21 10
Philopotamidae 1 2 1
Rhyacophilidae 1
Uenoidae 1
Coleoptera Elmidae 22
Diptera Ceratropogonidae 1
Chironomidae 12 35 39 39 8 7
Empididae 2 7 4 6 2 2
Tipulidae 4 4 1 1
Megaloptera Corydalidae 1
Sialidae 1
Decapoda Cambaridae 1
Annelida Oligochaeta 2 7 5 3 1 2
106 109 121 104 112 106




Table 2.

Table 3.

VSCI metrics calculated from the macroinvertebrates collected 14 March 2012 at six

aguatic sample sites for surface mine permit number 1101760 in Wise County, Virginia

. . Spring 2012
Family Metrics
BRFK-1 BRFK-2 BRFK-3 BRFK-4 BCPT-1 BPR-1

Taxa Richness 9 8 7 8 10 11
EPT Taxa 4 3 3 4 6 6
% Ephemeroptera 0 0 0 9.62 125 16.98
% PT - Hydropsychidae 14.2 2.8 6.6 9.6 58 41.5
% Scrapers 0 0 0 0.96 1.79 20.75
% Chironomidae 11.32 32.11 32.23 37.5 7.14 6.6
% 2 Dominant 78.3 79.82 85.12 71.15 75.89 51.89
HBI 5.28 5.7 5.73 5.38 3.38 3.35
VSCI 38.31 28.82 28.71 36.18 56.12 66.66
Physiochemical water data collected 14 March 2012 at six aquatic sample sites for

surface mine permit number 1101760 in Wise County, Virginia.

Parameter BRFK-1 BRFK-2 BRFK-3 BRFK-4 BCPT-1 BPR-1
Temperature (Celsius) 12.6 13 12.6 12.8 11.9 141
Specific Conductance (us) 1147 1182 1163 1180 807 965
pH 7.97 8.22 8.31 8.37 8.17 8.12
Dissolved Oxygen mg/l) 11.9 11.98 11.93 12.14 11.89 11.4
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M CHRIS ISAAC
A , s Senior Biologist /Project Manager

EDUCATION
Masters of Science, Biology, Eastern Kentucky University, Commenced 2003
Bachelors of Science, Wildlife Management, Eastern Kentucky University, 2001
Associates of Science, Southeast Community College, 1997

AREAS OF SPECIALIZATION

Federally Threatened and Endangered Species Surveys: Aquatic and Terrestrial
Threatened and Endangered Species Monitoring

Floral and Fauna Field Investigations

Aquatic Surveys and Assessments

USACE Permitting

SUMMARY OF QUALIFICATIONS

Mr. Isaac, a Senior Biologist /Project Manager for Appalachian Technical Services,
Inc. has conducted numerous surveys for federally threatened and endangered
species of flora and fauna both terrestrial and aquatic in several states. Mr. Isaac is
gualified and proficient in; conducting terrestrial and aquatic biological assessments,
bat surveys, mussel surveys, botanical surveys, small mammal surveys, fish
surveys, crayfish surveys, macroinvertebrate collection and identification, water
quality monitoring, USACE permit applications, stream delineation and classification,
mitigation site assessments, wetlands delineations, and composing study plans and
scientific reports.

Mr. Isaac is permitted by the:

U.S. Fish and Wildlife Services

West Virginia Division of Natural Resources

Virginia Department of Game and Inland Fisheries
Kentucky Department of Fish and Wildlife Resources
North Carolina Wildlife Resource Commission

AQUATIC SURVEY EXPERIENCE

Collection and identification of the freshwater mussel species of Kentucky,
southwest Virginia, northeastern Tennessee, and central Ohio

Qualitative surveys for live and relic freshwater mussels using snorkeling
techniques and the use of viewing buckets

Use of plot sampling to quantitatively survey freshwater mussels

Field identification of live individuals and lab identification and curation of relict
shells collected during surveys

Assisted in numerous quantitative and qualitative mussel surveys with VDGIF,
USFWS, USGS, Virginia Tech, and Steve Ahlstedt in Tennessee, Virginia, and
Ohio

Identification and curation of aquatic insects

Quantitative and qualitative sampling methods for aquatic macroinvertebrates



CHRIS ISAAC SENIOR BIOLOGIST / PROJECT MANAGER

Virginia State Endangered variegate darter (Etheostoma variatum) surveys
Federal Candidate Clinch Dace (Phoxinus sp. cf. saylori) surveys

Stream habitat assessments for the Clinch Dace (Phoxinus sp. cf. saylori)
Assisted in the two year monitoring of Federally Threatened blackside dace
(Phoxinus cumberlandensis) in Colliers Creek, Letcher County, Kentucky
Conducted the two year monitoring of Federally Threatened blackside dace
(Phoxinus cumberlandensis) in Breedens Creek, Harlan County, Kentucky
Exploratory surveys and population assessments for the federally threatened
blackside dace (Phoxinus cumberlandensis)

Virginia State Endangered big sandy crayfish (Cambarus veteranus) surveys
Identification of the crayfish of Kentucky and southwest Virginia

Identification and Ecology of the fishes of Kentucky and southwest Virginia
Collection of physiochemical water quality data

Application of Rosgen stream classification techniques

Collection of fluvial geomorphologic stream data for mitigation and restoration
Mitigation site assessments

Drawing stream profiles and cross sections

Wetlands delineations

TERRESTRIAL SURVEY EXPERIENCE

Listed on the USFWS and KDFWR approved bat researchers list

Identification of eastern forest bats including the Federally Endangered - Indiana
bat, Virginia big-eared bat, and the gray bat

Bat surveys in Kentucky, Tennessee, Virginia, North Carolina, West Virginia, and
Pennsylvania

Surveys for federally threatened/endangered bats using mist nets and harp traps
Monitoring studies of the Indiana bat

Summer and wintering habitat evaluations for Indiana bats

Summer roost emergence counts for Indiana bats

Bridge evaluations for use by bats

Abandoned mine evaluations for bat use

Radio-Telemetry

Accompanied KDFWR, USFS and USFWS personnel on Priority 1 and Priority 2
Indiana bat and Virginia big-eared bat hibernacula counts in eastern Kentucky
Co-hosted Mist Netting Workshop for WVDEP Personnel May 2006

Mist netting and harp trapping at cave entrances of Priority 1 and Priority 2
hibernacula for Indiana bats and gray bats

Identification of woody and herbaceous plants: aquatic and terrestrial
Identification of small mammals; moles, shrews, voles, mice, jumping mice
Established pitfall arrays for small mammal collecting and site selection of snap
traps

Identification and curation of small mammal specimens

Experience identifying reptiles and amphibians

Curation of amphibians and entry into museum database

Identification of migratory birds and waterfowl! of the Eastern US



CHRIS ISAAC SENIOR BIOLOGIST / PROJECT MANAGER

RELATED COLLEGE CURRICULUM

Scientific Literature, Freshwater Invertebrates, Ichthyology, Aquatic Entomology,
Aquatic and Wetland Plants, Mammology, Ornithology, Botany, Plant Systematics,
Dendrology, Zoology, Wildlife Techniques, Ecology, Migratory and Residential
Wildlife Management and Ecology, Field Studies in Wildlife, Wildlife Management,
Wildlife Resource Policy and Administration, Big Game Ecology, Principles of
Biological Systems, Animal Physiology, Evolution, Geographic Information Systems,
Geology, Principles of Soils, and Cartography / Map Design.

CERTIFICATIONS AND TRAINING
2011 North American Benthological Society Eastern EPT Genus Level Taxonomic
Certification
2010 North American Benthological Society Family Level Taxonomic Certification
2007 Bat Conservation International, Acoustic Monitoring Workshop
2007 Virginia Tech Coal Mining & the Aquatic Environment Symposium
PADI Open Water Scuba Diver with specialties; Drysuit Diver, Enriched Air Diver
2006 Bat Conservation International, Kentucky Workshop
Applied Fluvial Geomorphology, Level 1 Rosgen Certification
38 - Hour U.S.A.C.E. Wetland Delineation & Management Training Program
USDA Nuisance Animal Trapping Workshop
USDA Coyote and Bobcat Trapping Workshop
Pre-rabies exposure vaccination
Virginia Surface Miner Certificate (with annual MSHA Retraining)
OSHA Construction Safety & Health Training

PROFESSIONAL EXPERIENCE
Senior Biologist — ATS (July 2006 - Present)
Director of Ecological Services — Apogee Environmental Consulting, Inc. (April
2006 — July 2006)
Director of Ecological Services — ATS (Nov 2003 — April 2006)
Terrestrial Ecologist — ATS (April 2002 - Oct 2003)
Staff Ecologist — ATS (August 2001 — March 2002)
Biological Technician — ATS (June 2001 — August 2001)
Guide / Naturalist — Lilley Cornett Woods, (1999 and 2000)




